Feeding chicks a mash enriched with 0.25 per cent cholesterol plus 5 per cent cottonseed oil induces a minimal sustained hypercholesterolemia. After 35 weeks of this regimen, birds exhibited a high incidence of gross cholesterol-induced atherosclerosis, particularly prominent in the thoracic aorta. The presence of atherosclerosis in these chicks with minimal diet-induced hypercholesterolemia lends further experimental support to the concept of the relationship of cholesterol in general, and exogenous cholesterol in particular, to the pathogenesis of human atherosclerosis.
C HRONIC cholesterol feeding leads to the development of atherosclerosis in the chick."' 2 In all our previous studies, marked hypercholesterolemia and organ lipidosis were consistent concomitants of this cholesterol-induced atheromatosis.' -Human atherosclerosis frequently occurs in people with presumably normal plasma and tissue cholesterol levels. Ostensibly cholesterol metabolism is not deranged in such persons. Consequently many investigators have suggested that atherosclerosis in man differs fundamentally in pathogenesis and etiology from the cholesterolinduced lesion in experimental animals. 8',1 The present study was undertaken to explore this problem further. Its purpose was to determine whether cholesterol-induced atherosclerosis could be produced in the chick with minimal concomitant hypercholesterolemia and organ lipidosis. In the course of this investigation, data were also obtained on the relationship in individual birds between plasma lipid levels (cholesterol and phospholipid) and atherogenesis (spontaneous and cholesterolinduced). Aided by the Life Insurance Medical Research Fund, by the National Heart Institute (grant H626) and by the Chicago Heart Association.
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METHODS
Two separate series of experiments were completed. In both, 1 day old Hy-Line cockerels were obtained from a certified hatchery and reared in a battery brooder. They were fed a commercial chick starter mash of known composition.1O At 5 weeks of age they were divided into two groups (table 1) . The control group (group I) continued to receive chick starter mash. In the first series, the experimental group (group II) was fed the following ration for the first 6 weeks: cholesterol, 0.25 per cent, cottonseed oil, 20 per cent, mash, 79.75 per cent. On this diet chicks exhibited markedly decreased food intake and growth rate, compared with the controls.'-' Four birds died. Therefore, the following ration was instituted during the seventh week and continued for the duration of the experiment: cholesterol, 0.25 per cent, cottonseed oil, 5 per cent, mash 94.75 per cent. Food intake quickly returned to normal on this ration. Accelerated growth and development ensued, so that in a few weeks these birds were equal in weight to the controls. This latter experimental diet of 0.25 per cent cholesterol plus 5 per cent cottonseed oil plus 94.75 per cent plain mash was used from the beginning of the experimental period in the second experimental series. On this diet the chicks exhibited normal feed intake, growth and development throughout the experiment.
Chicks Microscopic examiination of the othei olgans revealed slight to moderate fatty infiltration of the liver in most of the cholesterol-fed birds sacrificed at 25 and 35 weeks. This was noted grossly (as well as biochemically), and confirmed microscopically with sudan IV staining. series 2, plasmas from 4 chicks were pooled; 2 such sets of pooled plasmas were analyzed, and the results averaged to obtain the tabu- The over-all mean plasma lipid phosphorus concentration of these cholesterol-fed chicks rose slightly from 7.54 to 7.76 mg. per hundred cc., the range of the means being 5.67 to 10.4 mg. per cent (control: 5.38 to 9.50 mg. per cent). Analyses of individual plasmas yielded values for lipid phosphorus in the range 6.00 to 9.70 mg. per cent (control: 5.90 to 13.6). None of these changes in plasma lipid phosphorus concentration in chicks fed 0.25 per cent cholesterol mash is significant. Since plasma total cholesterol concentration rose, while lipid phosphorus remained essentially unchanged, the ratio total cholesterol: lipid phosphorus rose significantly with cholesterol feeding from a control mean of 13.1 to 21.4 in the chicks fed 0.25 per cent cholesterol. At no time was there any significant alteration in the ratio of free to total cholesterol in the plasma of the group II (experimental) chicks (table  3) . Plasma total fatty acids were elevated in the chicks fed 0.25 per cent cholesterol plus cottonseed oil. This elevation involved neutral fat fatty acid, as well as fatty acid bound in esterified cholesterol molecules (table 3) . Calculated total lipid was also increased in the cholesterol-fed birds.
The data on tissue lipids are presented in table 5. Among the several normal tissues analyzed, all but the adrenal exhibited a low concentration of cholesterol esters. In I  II  I  II  I  II  I  II  I  II  I  II   I   II   I   II   I   II   I   II   I This finding in the chick is in accord with previous experimental work oIn the u'abbit.
Anitschkow-aild othei's demonst rated that atherosclerosis can be produced in the rabbit without gross hypercholesterolemia and organ lipidosis. 8 -20 They accomplished this by feeding small quantities of milk, egg yolk or hydrous wool fat over long periods of time (up to two years). In our study, significant atherosclerosis was observed in the chick after 35 weeks of the experimental diet.
The most conspicuous effect of the cholesterol enriched diet in the present study alas upon the thoracic aorta. Whereas all control chicks fed plain mash were completely free of atherosclerosis of the thoracic aorta, severe gross lesions in this area were present in 33 per cent of the cholesterol-fed birds. By comparison, French and Dock noted that the thoracic aorta As'as frequently involved in young soldiers succumbing to an acute episode of coi'onary thrombosis. M\1any of these youthful human victims of atherosclerosis probably had some degree of hyperlipemia and hypercholesterolemia.22-27 Thus the lipid metabolic pattern in chicks fed 0.25 per cent cholesterol-enriched mash closely simulates that presumed to be significant foi'r atherogenesis in man.28' 29 The induction of atherosclerosis in the chick under these circumstances reinforces the concept that atherogenesis is at least in part a function of exogenous cholesterol "input-load" the quantity of ingested cholesterol per unit time that the body must transpo't, turnover, metabolize and exciete.29 -3-The consistent production of cholestei'ol-induced atherosclerosis in the omnivorous chick 
